Background The aim of the study was to determine the construct validity of the 12-item Short Form health survey questionnaire (SF-12) across ethnic groups in a large community sample of the United Kingdom.
Introduction
The measurement of health status from the perspective of the patient has become a major aspect of health services evaluation. 1 Health surveys of the population, 2 surveys of patient experiences of health provision 3 and randomized controlled trials of treatments 4 now include measures of self-rated health. However, some researchers have expressed concern that subjective accounts of health are influenced by so many personal and cultural factors that they are likely to be unreliable measures. 5 Most notably, caution has been advocated in the interpretation of self-rated health when comparing different ethnic or cultural groups. 6 However, in large-scale surveys and trials it is inevitable that some respondents will be members of ethnic minority groups and it is important to be able to measure their responses accurately.
One solution to this problem is to translate questionnaires into the relevant languages taking care to retain the meaning, if not exact terminology of the original instrument. Indeed, the International Quality of Life Assessment (IQOLA) group has translated the SF-36 health survey into numerous languages using this approach, and has found such translations to be reliable and valid. 7 However, health surveys in the United Kingdom are usually conducted in English even though it is highly likely that large-scale social surveys of the UK population will include respondents from ethnic minorities whose first language may not be English. It is therefore important to assess whether such respondents are likely to complete questionnaires sent to them in English in a systematically different way from that of the general population. If such differences were to be found this might reflect different interpretations between ethnic groups of questions and response options. On the other hand, if respondents complete questionnaires in a similar way to the dominant ethnic group then this may obviate the need for specific translations, and indicate that surveys that do not specifically target ethnic minorities with specifically translated questionnaires can still produce valid and reliable information. The Fourth National Survey of Ethnic Minorities 8, 9 used similar analyses to demonstrate the validity of using self-assessments of morbidity across ethnic groups.
The 'Short Form' measures developed from the RAND Health Insurance Experiment and the Medical Outcomes Study are probably the most popular generic health status measures currently in use. The SF-12 is a 12-item questionnaire that can be used to measure physical and mental health. [10] [11] [12] [13] The instrument produces two summary scores -the Physical Component Summary (PCS) and the Mental Health Component Summary (MCS) -and has been validated for use in the United Kingdom and widely used as a short measure of health status in social surveys, 3, 14 studies investigating the impact of specific diseases upon patients 15 and treatment trials. 16 For ease of interpretation scores are standardized to population norms, with the mean score set at 50 (SD 10). To date no data have been reported on the operating characteristics of this instrument in different ethnic groups.
The purpose of the analysis reported here is to establish whether the SF-12 follows expected patterns of results for different ethnic groups. Consequently, this paper examines the construct validity of the measure across ethnic groups. Construct validity refers to the ability of a questionnaire to detect previously hypothesized differences or associations between variables. The following hypotheses, which have been extensively tested in the white population for the SF-12 and SF-36, were tested.
(1) Female respondents would have worse self-reported health on both the PCS and MCS than males. (2) Physical health status as reflected in PCS scores would be higher (i.e. better) for respondents aged under 45 as opposed to those 45 and over. (3) Overall reports of health status would be reflected in both the PCS and MCS. One of the items of the SF-12 asks respondents to assess their health overall. This item has been used on its own in a large number of surveys, and has been shown to be a valid, although somewhat broad, assessment of health across ethnic groups. 17 Previous evidence has indicated that scores on dimensions of the SF-36, the instrument from which the SF-12 was developed, follow clear linear trends reflecting judgements of overall health. 18 (4) Those reporting chronic illness would gain lower scores on both dimensions than those who do not.
Furthermore, the study examines whether those who report having had the survey questions translated for them or whether those who do not have English as their first language report worse or better health than others in the same ethnic group when controlling for self-assessed health or chronic illness, sex and age. This is an important issue, as the informal translation of the SF-12 questions or the non-comprehension of specific SF-12 questions by some members of ethnic minorities who do not have English as their first language may result in inaccurate estimates of the SF-12 scores for those groups.
Methods
The dataset used for the analysis was the National Survey of NHS Patients -General Practice. The sample was drawn from electoral registers published in 1998. It comprised 1000 names and addresses of electors selected within each of the 100 Health Authorities in England, giving a total sample of 100 000. In early October 1998 each of the selected respondents was sent a questionnaire together with a letter, a stamped addressed prepaid reply envelope and an information sheet outlining the purpose of the study. The questionnaire, in English, sought information on demographics (including ethnic group), selfreported chronic illness, access and attitudes towards general practitioner services, and subjective health status, the last measured on the SF-12. The measure includes 12 questions including a global question of perceived health status, to which respondents indicate whether they think their overall health is excellent, very good, good, fair or poor. Finally, respondents were asked if they had had any help completing the questionnaire and what language they spoke most often.
Statistical analysis
SF-12 scores were calculated using published algorithms to weight responses to each of the 12 items on the questionnaire. 19, 20 To be able to derive PCS and MCS scores all items must be completed. Data completeness was assessed by frequencies of incomplete responses by item and for the PCS and MCS overall. Differences between scores on the PCS and MCS for male and female respondents were tested for significance using non-parametric Mann-Whitney U-tests, as were differences between older and younger respondents on the PCS. KruskalWallis tests were performed on the data to determine whether there were significant trends in both PCS and MCS scores when scores were broken down by the five-point single item of overall self-assessed health, and also on the three-point item on chronic illness. Multiple linear regression analyses with the PCS and MCS scores as the dependent variables, controlling for age, sex and overall self-assessed health, were undertaken for all ethnic minority groups to determine whether those who reported needing translations of the health survey or who did not have English as their first language had systematically different scores from those who did not need such translations or who had English as their first language. The association of an interaction term of overall self-assessed health and translation/ first language with the PCS and MCS scores tests the hypothesis that within the same levels of self-assessed health, there are no significant differences in the PCS or MCS scores between respondents who understand English fluently and those who do not. If the interaction term is significant, then there are significant differences in the PCS or MCS scores between the two types of respondents. Table 1 indicates the levels of incomplete data across ethnic groups. There was considerable variation in the proportion of respondents in each of the ethnic groups for whom PCS and MCS scores could be calculated, with a quarter of the Bangladeshi sample leaving at least one item incomplete. Descriptive statistics on the PCS and MCS, broken down by sex and ethnic group, are reported in Table 2 . For all groups, except Chinese respondents, differences between the sexes were in the hypothesized direction, with male respondents reporting better selfrated health on both the PCS and MCS than females. MannWhitney tests were statistically significant for comparisons (p Ͻ 0.001) except for Black Caribbean (PCS only) and Chinese groups. Results were broken down into two age groups, those aged 45 or less, and those over 45. PCS scores were lower for all those in the over-45 groups for all ethnic groups, and these results were statistically significant (Mann-Whitney tests, p Ͻ 0.02) for all groups except Chinese respondents (see Table 3 ).
Results
Kruskal-Wallis tests indicated that there were clear linear trends on both dimensions of the SF-12 in relation to the single item overall assessment of self-assessed general health (see Table 4 ). Similarly, clear trends on both the PCS and MCS were found in relation to reported chronic illness, with those reporting limiting longstanding illness gaining lower scores (i.e. indicating worse health) than those simply reporting longstanding illness. Across all ethnic groups the highest scores were gained from those who reported no chronic illness, although it is striking to note that all ethnic minority groups scored below the population norm for the MCS (see Table 5 ). Table 6 shows the cross tabulation of whether the respondent required translation of the questions and whether English is the first language of respondents by the different ethnic groups. Overall only 0.4 per cent (n ϭ 260) of the entire sample indicated they required translation. There were a small number of 'Whites' who required translation (n ϭ 54, 0.1 per cent of white respondents) whereas larger proportions of Indians, Pakistanis, Bangladeshis and Chinese required some translation of the questions. No Black Caribbeans and only four Black Africans required some translation of the questions and so they were excluded from further analyses with translation as a variable. English is not the language spoken most often by the majority of Indian, Pakistani, Bangladeshi and Chinese respondents. Only 10 Black Caribbeans did not have English as their first language and so Black Caribbeans were excluded from further analysis with this variable. Table 7 reports the estimates and standard errors of the SF-12 PCS scale (as the dependent variable) in a multiple linear regression with age, sex, self-assessed health and translation as independent variables and an interaction term of self-assessed health with translation. Separate regression models were fitted for different ethnic groups. As shown in Table 3 , increasing age is associated with poorer SF-12 PCS scores in all ethnic groups, although the trend for Chinese respondents is not significant. Furthermore, similar to the results in Table 2 , female respondents in all ethnic groups except Chinese have poorer SF-12 PCS scores compared with male respondents. As shown in Table 4 , respondents from all ethnic groups who report poorer self-rated health have lower SF-12 PCS scores.
In all the ethnic groups, there is no evidence for differences between respondents who required and did not require translations of the questions in terms of their SF-12 PCS. Furthermore, in all the ethnic groups, there is no evidence that the association between self-rated health and the SF-12 PCS scores was different between those respondents who required translations and those who did not require translations. Table 8 repeats the analysis in Table 7 for the SF-12 MCS scores. However, unlike the results in Table 7 , the results in Table 8 show some evidence that some ethnic minorities show different associations with the SF-12 MCS scores compared with the majority population. For example, unlike the general pattern of increasing MCS scores with age for Whites, younger Bangladeshis aged 25-44 have the highest MCS scores. Furthermore, there is some evidence that Pakistani respondents who required translations of questions systematically completed their SF-12 MCS questions in a different way compared with other ethnic groups. Pakistanis who required translations and who had poorer self-assessed health had lower MCS scores compared with Pakistanis with poorer self-assessed health who did not require translations. This interaction of self-rated health with translation was non-significant in all the other ethnic groups, including Whites.
Similar analyses were carried out to those reported above but using 'language spoken most often' as a variable instead of whether the respondent required translation (data not reported but available from C.J.). Indians with poorer self-assessed health and who did not have English as their first language had lower PCS scores compared with Indians with poorer self-rated health who had English as their first language. In all the other ethnic groups, the interaction of self-assessed health with English as a first language was non-significant. Pakistanis with poorer self-assessed health and who did not have English as their first language had lower MCS scores compared with Pakistanis with poorer self-assessed health who had English as their first language. Bangladeshis with poorer self-assessed health and who did not have English as their first language had higher MCS scores compared with Bangladeshis with poorer self-assessed health who had English as their first language. The above analyses were repeated using 'limiting longstanding illness' as an explanatory variable in the regression models instead of the binary self-assessed health. Similar results were found in that the interaction between limiting longstanding illness and 'translation required' or 'English as a first language' was significantly associated with the PCS scores for Indians, and was significantly associated with the MCS scores for Pakistanis and Bangladeshi respondents (analyses not shown but available from C.J.). 
Discussion
This study provides some evidence for the validity of the SF-36 in ethnic minority groups. For example, when two dimensions of the SF-12 are compared with a relatively simple and easily understood single item of overall perceived health a linear trend is detected on all dimensions, with patients claiming worse general health gaining lower (i.e. worse health status) scores on the summary scores. This trend is seen across all ethnic groups in the study. In the absence of a 'gold standard' to evaluate subjective health status measures such simple single items have been suggested as providing standards by which to judge such questionnaires, and have been used for this purpose in general population surveys. 21 Such simple 'gold-standards' may seem to call into question the whole value of utilizing longer form instruments, such as the SF-12. However, the advantages of utilizing more complex measures is that they have greater precision, can provide specific dimension scores and are less prone to floor and ceiling effects, and hence more sensitive to minor differences in health status. 22, 23 Nevertheless, although many of the data indicate that the SF-12 operates in a similar fashion for ethnic minorities as it does for English respondents, they also suggest that the SF-12 may not be appropriate for some British ethnic minorities who do not have English as their first language and/or who may require translation of English language health questionnaires. There were differences in the SF-12 PCS and MCS scores between respondents who reported they did and those who reported they did not understand English fluently for Indians, Pakistanis and Bangladeshis even when controlling for age, sex and self-assessed overall health or chronic illness. This suggests that the meanings of specific items of the SF-12 may change when informally translated from English to languages such as Hindi, Urdu, Punjabi, Sindhi, Pushtu, Bengali or Sylheti. Such systematic variations could undermine the construct validity of the use of the English version of the SF-12 to measure the health status of certain members of British ethnic minorities. Consequently, other strategies for measuring the health of people who do not speak English may need to be explored. Given the relatively small number requiring translation, indepth interviewing and/or focus groups may be a more reliable way of assessing health in instances where English is not spoken.
Furthermore, the differences in completion rates of the SF-12 by ethnic groups as well as the reversal of the association between age and MCS scores in Bangladeshis (younger Bangladeshis aged 25-44 had the highest MCS scores, which is a reversal of the general pattern of increasing MCS scores with age) contribute to the debate about the validity of the English version of the SF-12 to measure the health status across all British ethnic minorities. It must be borne in mind that the SF-12 originated in the United States, and was primarily developed on the assumptions of the white US population. Although the instrument has been translated for use in other countries little thought has been given to the use of the instrument with different cultural groups within one country. 24 Terminology and understanding of questions may differ across cultures, and this may account for the differences in, for example, completion rates found in this study. Furthermore, questions in one language may mean different things to different groups of respondents; consequently, it is the job of the questionnaire translator not to simply translate the item wording, but to retain the meaning across cultures. Score differences and variations in completion rates found in this study may thus be due to questions having different meanings to some ethnic groups. As Kleinman 25 has noted, the application of a measure in one group when designed for another may produce data of limited value.
In conclusion, the results indicate that the use of an English language version of the SF-12 to measure the health of ethnic minorities is promising but not unproblematic. Most importantly, the systematic differences in MCS and PCS scores between ethnic minorities who understood English fluently and those who did not suggest that the meaning of specific SF-12 items may change when informally translated. Future research using the SF-12 to measure the health status of ethnic minorities in the United Kingdom may need to consider either translating the health questionnaire into the major South Asian languages using appropriate methods to retain the cultural equivalence of the translated measure with the original, or at the very least include questions determining whether respondents had help in translating the measure. Undertaking social survey research on the population assuming that a questionnaire is understood in the same manner by all potential respondents, as is implicitly the case with many social surveys, means that the accurate health status of individuals may not be measured.
